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[57] ABSTRACT

A heat exchanger assembly (10) for transterring heat com-
prising a plurality of hollow tubes (12) and a bridge (14)
integrally interconnecting adjacent tubes (12). The plurality
of tubes (12) are interconnected by bridges (14) forming a
heat exchanger core. Each bridge (14) includes holes (16)
extending through the bridge (14) to allow airflow through
the holes (16). A method for making the heat exchanger
assembly (10) comprises the steps of simultaneously extrud-
ing hollow tubes (12) and bridges (14) integrally connecting
adjacent tubes (12) through a die; and cutting holes (16) into
the bridges (14) to allow airflow through the holes (16). The
holes (16) are cut into the bridges (14) by cutting tongues
(18. 188) into the bridges (14) and bending the tongues (18,
188) transversely to the tubes (12). Fin modules (20) may be
inserted into each hole between the hollow tubes (12) to
provide alternative heat exchange characteristics to those of
the tongues (20) acting as the fins.

2 Claims, 2 Drawing Sheets
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UNITARY HEAT EXCHANGER CORE AND
METHOD OF MAKING SAME

TECHNICAL FIELD

This invention relates to a heat exchanger assembly of the
type for transferring heat between a liquid and ambient air
and method of making the same.

BACKGROUND OF THE INVENTION

The object of a heat exchanger assembly is to maximize
heat transfer efficiency at the lowest possible manufacturing
cost. Such beat exchangers include adjacent hollow tubes
interconnected by fins. Typically. the tubes and fins arc
bonded together by a brazing process in an oven. This
method is disclosed in U.S. Pat. Nos. 4,949.543. 5.042.574.
5.102.032. and 5.277.358. all to Cottone et al. To address the
problem of bonding the fins to the tubes, U.S. Pat. No.
3.333.317 to Shockley discloses a method for making a heat
exchanger by making individual hollow tubes with integral
fins. In yet another disclosure. U.S. Pat. No. 5.490.559 to
Dinulescu. a fin module is extruded having a flat wall for
bonding with the flat wall of a hollow tube.

The prior art teaches the extrusion of a hollow tube having
fins on one hand and the extrusion of a fin module on the
other hand. Although the prior art methods and assemblies
function satisfactorily, there remains a need to reduce the
cost of manufacturing while meeting heat transfer require-
ments.

SUMMARY OF THE INVENTION AND
ADVANTAGES

A heat exchanger assembly comprising a plurality of
hollow tubes. and a bridge integrally interconnecting adja-
cent tubes for transferring heat of a liquid. The method for
making the heat exchanger comprises the steps of simulta-
neously extruding through a die the hollow tubes and
bridges. with the bridges integrally interconnecting adjacent
tubes. and cutting holes into the bridges to allow airflow
through the holes between the hollow tubes.

The heat exchanger core is a single integral unit whereby
the tubes are integrally interconnected by the bridges.
Accordingly. the subject invention provides a heat

exchanger in a single integral unit that is easily and eco-
nomically fabricated.

BRIEF DESCRIPTION OF THE DRAWINGS

Other advantages of the present invention will be readily
appreciated as the same becomes better understood by
reference to the following detailed description when con-
sidered in connection with the accompanying drawings
wherein:

FIG. 1 is a perspective view of a preferred embodiment;
FIG. 2 is an enlarged perspective and fragmentary view of
the embodiment of FIG. 1;

FIG. 3 is a cross sectional view taken along line 3—3 of
FIG. 1;

FIG. 4 is a perspective view of the invention with the
addition of fin modules;

FIG. 5 is an enlarged perspective view and fragmentary
view of the added fin modules of FIG. 4; and

FIG. 6 is a cross sectional view taken along line 6—6 of
FIG. 4.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the Figures. wherein like numerals indicate
like or corresponding parts throughout the several views, a
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heat exchanger core assembly for transferring heat of a
liquid is generally shown at 10 in FIGS. 1 through 3.

The assembly 10 comprises a plurality of hollow tubes 12
and bridges 14 integrally connecting adjacent tubes 12. The
plurality of tubes 12 are interconnected by bridges 14 to
form a heat exchanger core unit. Each bridge 14 includes
holes 16 extending therethrough to allow airflow through the
holes 16 between the hollow tubes 12. The holes 16 are cut
out of the bridges 14 by cutting tongues 18 and bending the
tongues 18 transversely or at 90 degrees; i.e., the tongues 18
extend integrally and transversely from the bridges 14, The
holes 16 are defined by tongues 18 having a U-shaped tab
portion before it is bent and having a hinge portion and a
fixed portion after it is bent. The bottom of each tab portion
of each tongue 18 before it is bent and the hinge portion of
the same tongue 18 after it is bent define the holes 16.
Therefore. the holes 16 cut through the bridge 14 are defined
by the tongues 18 which are cut out of the bridge 14. As
ambient air flows through the holes 16 in the bridges 14 heat
is transferred between liquid in the tubes 12 and the ambient
air.

The hinge portion of the tongues 18 is integrally inter-
connected to the bridge 14 and the tab portion is formed by
cutting 3 slots into the bridge to form a U-shaped tab portion
of the tongue 20. The U-shaped tab portion is bent about the
hinge portion so that the tab portion extends transversely
from the bridge 14. When the tab portion is bent, the tongue
18 forms an L-shape with the bridge when viewed in cross
section.

The tongues 18 promote heat transfer, but in some cases
a different fin configuration is desirable. As illustrated in
FIGS. 4 through 6, a fin module, generally indicated at 20,
may be supported in holes through the bridges 14. The fin
modules 20 are disposed between oppositely facing and
spaced tongues 118 extending integrally and transversely
from the bridges 14. The spaced tongues 118 include a hinge
portion and a tab portion bent about the hinge portion. The
spaced tongues 118 are bent clockwise and counterclock-
wise respectively about the hinge portions. Afirst tongue 118
having a tab bent counterclockwise as viewed in FIG. 6 is
located above the fin module 20 and a second tongue 118 is
bent clockwise and is located below the fin module. The fin
module 20 inserts between these spaced first and second
tongues 118. The fin modules 20 have fins arranged for
airflow to pass through. The fins are arranged in different
arrangements for promoting heat transter.

The heat exchanger core is attached to header tanks 22
and 24 which are in sealing engagement with each of the
respective ends of the tubes 12. The header tank 22 fits on
the top end and the header tank 24 fits on the bottom. end of
the tubes 12. The headers 22 and 24 are soldered to the tubes
12 to prevent leaks from occurring between the header tanks
22 and 24 and the tubes 12. The tanks 22 and 24 contain
liquid which passes through the hollow tubes 12 of the heat
exchanger core such that the temperature of the liquid 1s
reduced. The liquid can be water, coolant or other liquids
that need to be cooled. The heat exchanger core can be made
of extrudable material such as aluminum or other similar
types of extrudable materials.

The method for making a heat exchanger assembly 10
comprises the steps of simultaneously extruding through a
die the hollow tubes 12 and bridges 14 integrally intercon-
necting adjacent tubes 12. The next step is the cutting of
holes 16 through the bridges 14 to allow airflow through the
holes 16 between the hollow tubes 12. The holes 16 are cut
into the bridges 14 by cutting tongues 18 into the bridges 14
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and bending the tongues 18 transversely to the tubes 12. The
fin modules 20 are inserted into each hole between the
hollow tubes 12 for support between spaced tongues 118.
Alternatively. heat transfer can be achieved by allowing air
to flow through the holes 16 that are made by cutting tongues

18 into the bridges 14, ie.. the tongues act as the heat
transfer fins. In addition, the modules 20 may be supported
in holes in the bridges without the tongues 118.

The step of disposing header tanks 22 and 24 about the
respective ends of the tubes 12 allows liquid to be contained
in the tanks before passing through the tubes 12 of the heat
exchanger core and being cooled. The header tanks 22 and
24 are therefore disposed in sealing engagement with the
respective ends of the tubes 12. e.g.. soldered. brazed., or
otherwise bonded to the tubes 12.

The invention has been described in an illustrative
manner. and it is to be understood that the terminology
which has been used is intended to be in the nature of words
of description rather than of limitation.

Obviously. many modifications and variations of the
present invention are possible in light of the above teach-
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ings. It is. therefore, to be understood that within the scope
of the appended claims, wherein reference numerals are
merely for convenience and are not to be in any way

limiting. the invention may be practiced otherwise than as

specifically described.

What is claimed is:
1. A heat exchanger assembly (10) comprising:

a plurality of hollow tubes (12); bridges (14) integrally
connecting adjacent tubes (12); and holes (16) extend-
ing through said bridges to allow airflow through the
holes (16) between said hollow tubes (12): a fin module
(20) disposed in each of said holes between the hollow
tubes (12); and tongues (118) extending integrally and
transversely from said bridges (14), said fin modules
(20) disposed between spaced tongues (118).

2. An assembly (10) as set forth in claim 1 including a

header tank (22) in sealing engagement with opposed ends

- of said tubes (12).
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